In vitro stability analyses as a model for metabolism of ferromagnetic particles (Clariscan), a contrast agent for magnetic resonance imaging.
Clariscan is a new contrast agent for magnetic resonance imaging. It is an aqueous suspension of ferromagnetic particles injected for blood pool and liver imaging. Previous experiments showed that particles made of 59Fe were taken up by the mononuclear phagocytic system and then solubilised. The present work aims at explaining a possible mechanism for the dissolution of these ferromagnetic particles in the body. The particles were diluted in 10-mM citrate or 10-mM acetate buffers at pH 4.5, 5.0 and 5.5 and incubated at 37 degrees C for up to 22 days, protected from light. The mixtures were analysed at different times during this incubation period using photon correlation spectroscopy, magnetic relaxation, visible spectroscopy and reactivity of the iron with the chelator, bathophenanthroline disulphonic acid. The data obtained with these techniques showed that the particles were almost completely solubilised within 4-7 days when incubated in 10 mM citrate, pH 4.5. Incubation in 10 mM citrate buffer, pH 5.0 revealed a slower solubilisation of the particles, as the changes observed after 72 h of incubation at pH 5.0 were 43-71% of the changes observed at pH 4.5. Incubation in 10 mM citrate, pH 5.5 revealed an even slower solubilisation of the particles, as the changes observed after 72 h of incubation at pH 5.5 were 12-34% of those observed at pH 4.5. Incubation of the particles in 10 mM acetate at pH 4.5, 5.0 and 5.5, as well as incubation of the particles in water pH adjusted to pH 5.1, resulted in only minor or no solubilisation of the particles. The results indicate that the low pH of endosomes and lysosomes, as well as endogenous iron-complexing substances, may be important for the solubilisation of these ferromagnetic particles following i.v. injection of Clariscan.